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The Greneral Flre pro^mg J^ 
Steel-Tile Floors 

An Economical System of Floor Construction 

(^.T^ STEEL-TILE are in reality no more nor less than permanent 
11 u S mS for concrete floors designed on the T beam system 

—small beams or joists closely spaced, with a thin connecting slab of 
concrete. 

This type of construction is recognized as particularly good on all long 
span work in such structures as schools, apartments, hotels, office build- 
ings, lofts, warehouses and stores. Steel-Tile floors can be constructed 
at a substantial saving in cost and with absolute safety pre-determined. 
It does not matter whether the frame is of steel or of concrete— Steel- 
Tile are used to equal advantage in both types. 

This method gives an excep- 
tionally light floor and because 
the Steel-Tile, which are actu- 
ally forms, carry all the con- 
crete except the narrow joist, 
they save agreat part of the usual 
cost of form work and centering. 

Terra-Cotta tile and concrete floors, while built upon the same principle, 
that is, the T beam principle, are not to be compared with Steel-Tile floor 
construction. In the matter of dead load alone, the necessary Steel-Tile 
for a job will weigh only about 10% of the required Terra-Cotta tile, and 
the finished floor, of course, will show a proportionate saving with Steel- 
Tile. Add to that the reduced freight charges, lower handling expense on 
the job, and saving on the supporting members of the building, and the fact 
that Steel-Tile joists are spaced at least 24" on center as compared with 
16 for Terra-Cotta tile, GF Steel-Tile floors are decidedly superior. 

The flat slab reinforced concrete floor is also being displaced by Steel- 
Tile construction in many types of buildings. The chief saving here is 
in weight, for Steel-Tile forms eliminate a great part of the dead concrete 
with which such floors are burdened. The deep narrow joist in Steel-Tile 
floors have practically no useless material or dead load in them. 

It is scarcely necessary to mention the 

superiority of Steel-Tile over non-fireproof 

construction. Fireproofness, with its resulting 

lower insurance rates and the total absence of 

up-keep expense, are enough to prove the 

case, even without the greater value of safety 

to life and property. 

Ceilings, when applied beneath Steel-Tile floors, are uniformly smooth 

and never show up streaky as is often the case when other forms of tile are 

used. 

The peculiar economies of Steel-Tile floors mentioned above and fol- 
lowing in greater detail, have been combined with complete specifications 
and tables in order to give Architects, Contractors and Engineers a com- 
prehensive knowledge of this most economical floor construction system, 
as briefly as possible. J 
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OF Sfteel-Tile Floor CUaixsirxic^ioii 

GF Steel-Tile Floors are Light in Weight 

Consider the fact that GF Steel-Tile occupy from 45% to 60% of the 
cubical contents of a floor. Where formerly this space was filled with 
lazy concrete or heavy tile, Steel-Tile transforms it into dead air space 
weighing nothing. Yet this is done without sacrificing anything in the 
strength of the floor. a 

Such a large reduction in actual weight permits lighter girders, lighter 
walls, in fact, lighter construction all the way through to the very footings 
of the structure. 

They Are Safe 

Less weight does not in the least imply a sacrifice in safety. On the 
contrary every pound of concrete in Steel-Tile floors is of use and so built 
and graded from thin slabs to deep reinforced joists that its whole strength 
can be exerted in sustaining any live loads placed upon the floor. 

From accurate tables on pages 12 to 20 inclusive, the necessary meas- 
urements are given for Steel-Tile floors which must support given loads 
over any of the spans most commonly encountered. 

They Are Economical 

Note again the proportion of Steel-Tile floor contents that is simply 
air space — 45% to 60%. Here is a clear saving in material that means a 
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greatly reduced cost at the very outset. And that is not the only saving. 
Solid steel forms which lap tightly at both ends and are joined by a 
simple but effective centering on the sides, prevent any leakage and waste 
of concrete. The same forms made, as they are, from sheet steel cold 
pressed to shape, are transported cheaply and without danger of breaking. 
The laying of Steel-Tile is a simple matter quickly accomplished. 

On pages 7 to 11 the form work or centering for Steel-Tile floors is 
shown. Notice that it is a simple skeleton frame with runners along 
under the line of the joists, with the intervening space left entirely open. 
Such form work requires much less lumber than the solid type used for 
floors of the solid concrete slab or tile block design, and less time is 
required to erect and tear them down. 

They Are Quickly Laid 

GF Steel-Tile can be laid more rapidly than any other form of fireproof 
floor construction. With the centering up, the Steel-Tile and reinforcing 
bars for thejoists are easily set in place. Sometimes spacers are used, but 
generally it is only necessary to nail the Steel-Tile lightly to the centering 
before pouring the concrete. End-Tile are set at the end of each row clos- 
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ing up the form and leaving the proper amount of space for concrete to 
take up any shearing tendency near the beam or girders. With two 
standard lengths of Steel-Tile— 30" and 35"— little time is lost in match- 
ing at the ends of odd length spans. 

GF Steel-Tile are furnished immediately from stock in 6", 8", 10" and 
12" heights and in 30" and 35" lengths. End-Tile to match are also 
carried for prompt shipment. These exclusive features of Steel-Tile 
floor construction and the more general advantages as outlined, warrant 
the consideration of Steel-Tile for almost every building operation. In- 
teresting cost data and valuable advice will be furnished by The General 
Fireproofing Company if you will give them the necessary figures for your 
work. 

Ceiling Construction With GF Steel-Tile 

Flat ceilings and smooth surfaces are obtained with Steel-Tile floor 
construction. 

Beams and girders are made of the same depth as the narrow joists and 
Herringbone Rigid Metal Lath is run continuously over the entire ceiling. 
Or, when walls occur, a smooth, clean angle or cove is easily constructed. 

Two methods are in common use for ceiling construction. 

The more practical method for all purposes is to finish the Steel-Tile 
floor before erecting any of the ceiling lath. Tie wires are run through 
the holes in the Steel-Tile and extended below the finished joist. 



GF .Steel-TiLe Floor CUarLstr^ictioii 

%" GF Cold Rolled Channels are securely wired to the joists and the 
Herringbone erected in the usual manner beneath the channels. 

When such a job is finished there is no possibility of streaking, for 
the ceiling plaster does not come in contact with the deep floor joists 
which dry out more slowly than the thinner ceiling and floor slabs. The 
surface is perfectly smooth and should a suspended ceiling be required, 
it can be easily put up by extending steel suspension rods down the 
required distance and erecting the channels and Herringbone as before. 
See page 10. 




The second and simpler method is to place the Herringbone on top of 
the centering and lay the Steel-Tile directly on it. After the centering 
is removed the ceiling is plaster finished. 

This method results in a very economical ceiling which can be depended 
upon to remain solidly in place and give good service. There is a direct 

saving of the cost of the channels 
plus a greatly reduced cost for 
erecting. 

The type of Herringbone recom- 
mended for ceiling work, where 
lath is fastened directly to the un- 
derside of joisN formed by Steel- 
Tile, i> AAA £4 gauge, which will 
easily span -20 inches. In channel- 
timed ceilings, AAA "11 gauge Her- 
ringbone should be used, channels 
to he placed on 16-inch centers. 

AAA Herringbone is exception- 
ally well suited to the types of ceil- 
described because it is a metal lath possessing both the stiffness and 
bonding qualities so necessary for dependable ceiling work. Its heavy 
longitudinal ribs are set on an angle of 45°, giving rigidity; the inter- 
mediate strands are wide and flattened out just enough to permit the 
plaster to curl completely around the strands and form a perfect key. 
Specify "Herringbone 1 ' Rigid Metal Lath for use with your Steel-Tile 
floors. The resulting job, top, bottom and all the way through, will be a 
source of complete satisfaction. Other uses for Herringbone are described 
at length in a new book which is furnished on request. 
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General Specifications for 
Reinforced Concrete 

Additional Copies Furnished on Request 

The floors and roofs shall consist of the GF Steel-Tile system of reinforced concrete con. 
struction, as shown on the accompanying plans, and all materials and workmanship shall be 
in strict accordance with these plans and specifications. 

The Contractor shall, at all times during the progress of the work, provide a competent 
foreman who is thoroughly experienced in reinforced concrete construction, whose duty it will 
be to see that these plans and specifications are carried out. The Architect reserves the right, 
at any time, to discharge any incompetent or careless employee and such employee shall not 
be reinstated upon the work without special permission in writing from the Architect. The 
Architect, or his authorized representative, shall at all times have complete access to the work 
and the Contractor shall place at his disposal every facility for the inspection of material and 
workmanship. 

Materials and Workmanship 

The object of these specifications is to provide a first class structure and all work shall be 
done in a thorough and businesslike manner. All materials shall be in strict accordance with 
these specifications and any materials rejected by the Architect must be immediately removed 
from the vicinity of the work. 

Cement 

The cement used in this work shall be Portland Cement and must conform to the standard 
specifications of the American Society for Testing Materials. All cement shall be tested as 
directed by the Architect before being brought to the vicinity of the work, and the Contractor 
must provide ample time for performing these tests so that no delay in the work will be 
occasioned. 
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Sand 

The sand used for the concrete shall be sharp graded bank or lake sand screened to pass 
through a }£" screen and proportionately graded from fine to coarse, with the coarse grain 
predominating. All sand shall be free from loam, vegetable or other injurious matter and it 
shall contain not more than 4% of clay. 

Stone and Gravel 

The stone shall be clean crushed stone reasonably free from crusher dust, and free from 
loam, vegetable or other injurious matter. 
The gravel shall be washed clean. 
Both stone and gravel shall pass through a 1" screen and be retained on a %" screen. 

Steei-Tile 

The Steel-Tile shall 
be GF Steel-Tile as 
manufactured by The 
General Fireproofing 
Company of Youngs- 
town, Ohio. The Tile 
shall be of the sizes indi- 
cated on the drawings 
and must be used strict- 
ly in accordance with 
these specifications. The 
Steel -Tile shall be ac- 
curately spaced to 
secure the joist area 
called for and must be 
tacked securely to the centering with light nails to prevent movement while the concrete 
is being poured. The ceiling hangers must be placed and properly adjusted according to 
detail before the concrete work is commenced. 

Reinforcing Steel 

The reinforcing steel shall comply with the standard specifications of the American Steel 
Manufacturers Association. All reinforcing members shall be accurately located in the forms 
and secured firmly against displacement. They shall have a protection of concrete or cement 
mortar not less than 2" thick for hooped or plain reinforced columns and 1}4" thick on the 
bottom and sides of girders and beams, Y%' on the bottom of floor slabs, and 1}^" on the 
bottom of Steel-Tile joists. 

Proportion and Placing of Concrete 

All concrete shall be mixed in proportion of 1 cu. ft. of cement, 2 cu. ft. of sand and 4 cu. 
ft. of stone. One barrel of cement shall be considered as 3,8 cu. ft. by volume. Before pour- 
ing concrete, each piece of the steel reinforcement must be thoroughly fastened in its proper 
place and must be held there until the pouring is completed. Concrete shall be mixed by an 
approved batch mixer, and must be conveyed to place in such manner that no separation of 
the ingredients occurs. Concrete shall be deposited before the initial set takes place and the 
work shall be so laid out that partially set concrete will not be disturbed by trucking or wheel- 
ing over it. 

When concreting is once started, it shall be carried on as a continuous operation until the 
pouring of the section or panel is completed. If the concreting should be stopped, care must 
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be taken to stop the work at such a point that joints formed when the work is resumed will not 
weaken the members structurally. 

All columns are to be filled at least three hours ahead of the floor construction to allow the 
concrete in the column to properly set up. The filling of the column must be in one contin- 
uous operation to the level of the bottom of the girder or beam supported by it. 

In pouring columns the concrete is to be kept well stirred or puddled with a long pole or rod 
to prevent voids and honey-combing; filling the columns completely and puddling afterwards 
will not be allowed. 

All beams shall be poured so as to be monolithic with the adjacent slab, that is, poured 
continuously from the bottom of the beam to the top of the slab. When fresh concrete joins 
concrete that is set or partially set, the exposed surface of the old concrete shall be thor- 
oughly cleaned and be given a grout coating of neat cement before any concrete is poured. 

Concrete laid during hot weather shall be thoroughly wet with clean water and be con- 
tiuually moistened during the first seven days after placing. 

Concrete work shall not be permitted when the temperature is 32° Fahrenheit or less unless 
sufficient precaution is taken to prevent the concrete from freezing after having been put in 
place. No frozen materials shall be used. 

Extreme care must be taken in the removal of forms under concrete that has been frozen, 
and forms shall not be removed until it is assured that the moisture has left the concrete and it 
has obtained its permanent set. 



Forms 

All forms shall be strong and rigid and sufficiently watertight to prevent leakage of mortar. 

Care should be taken to insure that all debris is removed from forms and that they are 
thoroughly wetted before concrete is deposited in them. Column forms shall be so designed 
that they may be removed without disturbing the beam and slab forms, and cleanout holes 
shall be provided in the bottom when necessary to insure the removal of wood chips or other 
debris. Beam forms shall be so designed that the sides may be removed without disturbing 
the bottom, and on long 
spans this shall be given a 
slight camber to take care 
of unavoidable settlement 
when pouring the concrete. 

The time for the remova ] 
of forms shall vary with the 
design and with the temper- 
ature. Twenty-one days of 
good drying weather with a 
temperature above 60° shall 
be taken as the standard for 
the removal of forms carry- 
ing dead load, and three 
days of good drying weather 
with a temperature above 
60° shall be taken as the standard for the removal of vertical forms carrying no dead weight. 
Beams and girders of 25-foot span or over shall be considered as special cases and shall be 
subject to the inspection of the Superintendent before removal of the support. 

All reinforced concrete shall be carefully inspected to insure its soundness and reliability 
before main supports are removed. 

Special care shall be taken on the removal of forms under concrete that has set and cured 
during freezing weather. Concrete which_has been accidentally frozen during the process 

9 
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through the joists in 
pairs at appr 
15%" on centers and of 
sufficient length to take 
the supporting channels 
for the ceiling \ 
the reinforced 
is thoroughly set, the 
centering shall be re- 
moved and the m< 
lath ceiling ere 

Ji"GFChannel Fur- 
ring shall be placed ap- 
proximately 15%" on 
centers, shall be securely 

:ied by meant of the 14 Gauge wires and leveled up to the proper elevation. To this 
shall be wired A A \ il Gauge Herringbone Lath, as manufactured by The General Fire- 
proofing Company, and this Lath shall be fastened in a thorough workmanlike manner 
before plastering is begun. 

Alternate Metal Lath Ceiling Construction 

When the forms are completed and before the placing of the Steel-Tile, AAA i\ Gauge 
Herringbone Lath shall be placed over the forms with the ribs running at right angles to the 
line of the joist The Steel-Tile and reinforcing steel shall then be placed and the Herringbone 
Lath wired to the reinforcing steel with 14 Gauge wire at interval., of 9". The concrete 
shall then be poured. 
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Suspended Ceiling 

Where a suspended ceiling is required, 1" x ^" flat hangers shall be suspended from the 
concrete joists spaced about 4 feet on centers, as shown on the accompanying detail. After 
the concrete floor is completed 1" or 1 J4" GF Cold Rolled Steel Channels shall be fastened to 
the bottom of the hangers and properly leveled. When this is done, wire % /±' GF Cold Rolled 
Steel Channels to the underside of the 1J4" channels, spacing them 24" on centers and 
tinder those wire securely AAA 24 Gauge Herringbone Lath with the ribs running at right 
angles to the line of the %" channels. 
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GF Steel-Tile 

Table of Safe Live Loads in Pounds per Sq. It 
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Table of Safe Live Loads in Pounds per Sq. Ft- 
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Table of Safe Live Loads in Pound 
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Sq. 111. 


1.53 
Sq. In. 


1.76 
Sq. In. 




Size of 

Sqiu.rr H.ir- 


+ 


1" 
+ 


+ 


+ 


> 
+ 


+ 




+ 




R. M. (In Ft. Lbs.) 


2700 


3390 


4100 


4920 


5760 


6810 


7700 


8530 




a 
s 

a 
a 
I 

*o 
-c 

Eg 

n 
►3 


in 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 

23 
24 

25 
26 
27 

28 
29 

30 


200 


278 
219 
175 


349 

278 
223 
181 
147 

HI 


431 
345 
281 
231 
191 

157 
131 
109 
91 


515 
414 
339 
279 
233 

1 95 
164 
137 

117 
99 

83 
70 


494 
405 
337 

281 

237 

201 
171 
147 
125 

107 
91 

78 
66 
56 

47 


474 
394 

281 

205 

177 
152 

131 
114 

98 
84 

72 

62 
53 

45 


532 
444 
375 

319 
273 
235 
203 
175 

153 
133 
115 
101 

87 

76 
65 
56 

48 
40 




163 
127 

99 
77 

59 
45 


139 

112 

88 
71 
57 
44 


99 
81 
65 
52 

41 


75 

62 
50 
40 


58 
48 
39 


39 
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GF Sfte^-Tile Floor CorLsirxLctLon 



GF Steel-Tile 

Table of Safe Live Load, in Poundt per Sq. Ft. 











1 II 1 


l 


. i\. |;| 


1 1 








































- 1 
























* 














|M» 


IAN 
















M 


|M 


M 


AN 


61 








I4i 






ISO 












0? 






Alt 

41 








it 





m 
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The General Flreproafing Company 



GF Steel-Tile 

Table of Safe Live Loads in pounds per Sq. Ft. 



Depth 


6" TILE -f" 3 


" CONCRETE 






4" Joists 24" C-C 

Weight of Slab and Joist 

58 lbs. per Sq. Ft. 


5" Joists 25" C-C 
Weight of Slab and Joist 
60 lbs. per Sq. Ft. 


Area of 
Steel 


Sq. In. 


.50 
Sq. In. 


.64 

Sq. In. 


.78 
Sq. In. 


.95 
Sq. In. 


1.12 
Sq. In. 


1.34 
Sq. In. 


1.53 
Sq. In. 




Size of 

Square Bars 


1 


+ 


+ 


+ 


f 


+ 


+ 


+ 




R. M- (In Ft. Lbs.) 


1820 


2320 


2920 


3540 


4060 


4760 


5600 


6050 






10 

11 

12 
13 

14 

15 
16 
17 
18 
19 

20 
21 
22 
23 

24 

25 

26 
27 
28 
29 

30 


124 

93 

68 
50 
35 


171 
134 
103 


234 
183 

145 

114 

91 

72 


296 
235 
188 
152 
123 

100 
80 
65 
52 
41 


346 
276 
222 
180 
148 

120 
99 
81 
66 


416 
834 

270 

222 
182 

152 
126 
105 

87 
72 

59 
48 
39 


500 
402 
329 

272 

225 

188 
158 
134 
113 

95 

80 
(IT 
55 
46 
37 


440 
360 

298 
248 

209 
176 
150 
127 
108 

91 
77 
65 
54 
45 






79 
60 

45 
32 




1 
c 


56 
43 




c 


53 

42 




CO 






be 

B 

s 







Depth 






8" TILE + 3 


" CONCRETE 










5' 


Joists 


25" C-C 


Weight of Slab and Jo 


st 67 lbs 


per Sq. 


Ft. 


Area of 
Steel 


.50 
Sq. In, 


.64 
Sq. In. 


.78 
Sq. In. 


.95 
Sq. In. 


1.12 
Sq. In. 


1.34 
Sq. In. 


1.53 
Sq. In. 


1.76 
Sq. In. 


2.00 
Sq. In. 


Size of 
Square Bars 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


R. M. (In Ft. Lbs.) 


2860 


3580 


4340 


5220 


6120 


7160 


8160 


9250 


9770 


U 

Et. 

a 
a 

i 
O, 

r 

*o 
M 

% 

c 


10 

11 
12 
13 
14 

15 
16 
17 

18 
19 

20 
21 

22 
23 
24 

25 
26 
27 
28 
29 

30 


■21!) 


291 
229 

182 


367 
291 
233 
189 
155 

126 


455 
364 
295 
242 
199 

165 

137 

114 

94 


438 
358 
295 
245 

205 

172 
145 
121 
102 

86 
71 

59 


526 

432 
358 
299 

251 
213 
181 
155 
131 

112 

96 
81 

68 
58 

48 


502 
418 
351 

297 
253 
218 
185 
161 

138 

119 
102 

88 
75 

64 
54 

45 
37 
30 


480 
405 

343 
294 
253 
218 
189 

164 
143 
124 

108 
93 

81 
69 
60 
51 
43 

36 


511 
431 

367 
315 
271 
234 

203 

177 
154 
135 
118 
103 

89 
77 
67 
58 
49 

42 


169 

131 

102 

79 

60 
45 
32 


145 

115 

91 
73 
57 
43 
32 


102 
83 
67 
53 

41 

31 


78 

63 
51 

41 
32 


48 
39 

3] 


39 
31 
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GF Steel Tile Floor CorxsirxLction 





Table o 


GF Steel-Tile 

f Safe Live Loads in Pounds per Sq. Ft. 




It. ptt 


10 I ILK + 3" CONCRETE 




5 


'Joists 


25" C-C Weighl ol Slab and Joist 7 4 lbs. per Sq. 


It. 


Area of 
Steel 


50 

1 ■ 


.64 


.78 
Sq. In. 


.95 

S(|. I n. 


1 12 
Sq. In 


1 34 

Sq. I li. 


1 53 

Sq. In. 


l 7<; 
Sq. In. 


Sq. I it. 


Size of 
Square Bai - 


+ 


+ 


+ 


+ 


> 
+ 

It 


+ 


+ 


+ 


+ 


K. M. (In Ft. Lbs.) 


3460 


4330 


5220 


6350 


7440 


8800 


10020 


11 SCO 


1 1800 


z. 
a 

X 

If 


10 

11 

12 
13 

14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 

26 
27 
28 
29 

30 


272 


359 

M 
226 


448 
357 
288 
235 
192 

158 


451 
367 
302 

250 

208 
174 

l 16 

122 
1 02 


142 
366 
305 

256 
2 1 li 
183 
156 
L82 

112 
94 

so 


538 

447 
376 

317 

23 1 
198 
L70 

L46 
L26 

108 

93 

79 

07 
56 


521 
439 

372 
319 
27 4 
236 
204 

176 

154 
LS4 
116 
100 

87 
75 
65 
54 
16 


,5 1 2 

436 
376 
324 
281 
245 

213 
IsT 
164 
144 
126 

110 

96 

B4 

73 
63 

54 




212 
166 
131 
102 

80 
6] 

33 




182 
147 

118 
96 
76 
59 
L6 

34 


4!>4 


130 
L07 
87 
71 

56 
44 
34 


126 

322 
28 1 


85 
70 
57 
16 
36 


246 
216 

190 


66 
55 

45 


168 
148 

131 

116 


46 


102 
B9 

78 

68 


1). ; t!, 


12" TILE + 3" CONCRE7 K 




5' 


1 - 5 


25" C-C Weighl ol Slab and Joi 


st 82 lbs. perSq. Ft. 




.50 

Sq. In. 


.64 
Sq. In. 


.78 
Sq. In. 


.95 
Sq. In. 


1.12 

Sq. In. 


1.34 

Sq. 1 n, 


1.53 

Sq. In. 


1 .76 

Sq. In. 


2.00 
Sq. In. 


- 


ize of 


+ 


+ 




+ 


t 




+ 


+ 
1 1700 

153 

34 1 

260 

200 
177 
156 

137 
121 
106 
93 

81 

70 


+ 


R. M. ( 


In Ft. Lbs.) 


1080 


53 10 


6250 


7500 


8830 


10520 

387 
329 

210 

181 
157 

I 16 
101 

74 


11920 


15580 


n 

tj 


10 

11 

1 - 
13 
14 

15 

17 
18 
18 

2 1 
90 


326 


11 A 
J21 

180 


353 

196 
162 


300 

.'in 

178 
150 
126 


530 
140 

368 

310 

190 
162 

118 

10] 


148 
384 
SSI 

2 1 (i 
189 
L65 
144 

109 

70 
60 

50 




i55 
L60 

50 
14 

31 




146 

lis 

76 
60 

L6 


.727 


I ;i 
ill 

91 

74 
60 
*: 
S6 


» -,s 
Kin 


105 

88 


307 
271 


29 


B5 

72 

59 

31 


212 
189 

168 
148 


62 
35 


15 2 
117 
103 

91 
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The General Flreproofing Company 



GF Steel-Tile 





Table of Safe L 


ive Loads in 


Pounds 


per Sq. Ft. 






l>, ,.ll 


6" 


III 1 t 


,;'/' « o\( Kl 1 1 








5 Joists 25" C-C 


Weight of Slab 


and Joist 66 lbs. per Sq. Ft. 


\ - ;i of 


.50 


.64 


,78 


•i.-i 


1.12 


1.34 


1.53 


1.76 


2.00 


Steel 


Sq. 1 M. 


Sq. In. 


Sq. In. 


Sq. In. 


Sq. In. 


!-■). In. 


Sq. In. 


Sq. In. 


Sq. In. 




= r. 


X 


X 


^ 


X 




X 


k 


- 


Siie of 
Square Bars 


+ 


+ 


-f 


+ 


+ 


+ 


+ 


+ 


+ 




^ 


£ 


X 




\* 


t^\ 


£ 


- 


- 


R. M. (In Ft. Lbs.) 


2380 


3010 


36 W 


4340 


5070 


liiMin 


6780 


6970 


7270 




10 

11 


172 


183 


298 
235 


368 
292 


441 
354 


429 


494 


510 






131 


535 




12 
IS 


99 
75 


143 


187 
150 


2S4 

190 


286 
I 14 


350 
289 


405 
335 


119 


140 




112 


365 




14 


:»: 


88 


120 


155 


192 


240 


280 


290 


306 




15 

hi 


41 


68 
52 


96 


127 
10S 


160 
132 


200 
168 


235 
198 


244 
206 


258 




76 


218 




17 




38 


60 


84 


109 


142 


168 


176 


186 


c 


18 
19 






46 
35 


68 


90 
74 


119 
IDi) 


143 
1 82 


150 
L27 


159 




54 


136 


T 


20 








12 


61 


84 


103 


108 


L16 




21 

22 










49 


70 
58 


87 
74 


92 

78 


99 


_c 


39 


84 


be 














47 


62 


66 


72 


- 


24 












18 


52 


55 


01 




25 

26 
27 
28 
29 














42 


46 


51 




30 





















1 1. ,,lll 






I of 



H. M. (In Ft. Lb s.) 

10 

11 

13 
14 

15 
16 
17 
18 



20 

.'I 

24 
25 
27 

29 



8" TILE + 3H" CONCRETE 



5" Joists 15' C-C Weight of Slab and Joist 73 lbs, per Sq. Ft. 



.50 .64 .78 .95 1.12 | 1.34 1.53 1.76 2.00 
Sq. In. Sq. In. Sq. In. Sq. In. Sq. In. Sq. In. Sq. In. Sq. In. Sq. In. 






177 

i .: 
km; 
81 



15 



+ 



307 



i.ii 
121 



75 
58 
14 



+ 



4590 

386 
305 
245 
198 
161 

131 

106 
86 
63 



42 
31 



+ 



177 

382 
309 
253 
208 

171 
141 



41 
31 



+ 



6430 



4.-.T 
372 
307 
255 

213 
177 
14!) 
125 
105 

88 
73 

tin 

48 
38 



+ 



7570 



552 
452 

\1 1 

:i ; 

IS!) 
161 
137 

116 
99 
83 
70 
58 



+ 



524 
137 

367 

309 
263 

193 

165 

!4i 
1 2 ! 
104 
89 
76 

65 
54 



+ 



9870 



512 
432 

366 

231 

200 

174 
151 
131 
113 

98 

85 

62 

53 
41 



10650 



557 
470 

100 

193 

169 
147 
129 
1 L2 

'•7 
B5 
73 
63 
58 

45 
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GF .Steel -Tile Floor CkaxstrxLction 



GF Steel-Tile 

Table of Safe Live Loads in Pounds per Sq. Ft. 



Depth 


10" TILE + SH" CONCRETE 




.» 




25"C-C Weight of Slab and t< 


.i-i BO II. 




l-l. 


1 


Steel 


.50 

- 1 


.04 

Sq. In. 


.78 


>>;, 


1.12 

Sq. In. 


1.34 
Sq. In 


1 53 

Sq. In 


1.70 

^<|. 1 n 




- 


+ 


+ 


+ 


+ 


+ 


+ 


f 




+ 


H. M. 


U 






I J* 




7800 

I'm 
10] 

HI 


0210 


104 10 
(40 
Ml 

<10 

1 K I 

1 ,i. 

1!? 

101 

14 

01 


I 1000 

Ml 

100 
I 10 


13500 




10 
11 

M 
44 


*7H 


102 


ISM 

104 


MO 

MM 

1 ,M 

1 lu 

04 

SI, 

56 






210 

> i 






154 


Mil 


— 


112 

0] 




71 


IN 




«7 

45 
35 






40 


101 

HO 
TO 



< n\< 1(1 II 



I 
I 















II 




























41 












to 





















0000 















552 






























465 




IH« 






<0| 


IM 




























I.M 






po 


14: 




















50 












II 


M 




















m 






























41 


















|ffl 
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The General Fireproafin& Compagy 



Length and Number of GF Steel-Tile 
for Various Spans 





— V Oj 

; a = 

CO >- t- 


35" Tile 
number 
required 


— - - 

c c a> 


1! 


30" Tile 
numher 
required 


<so a E 


a »-"o 
e3 M *> 
rj^.t 

a e « 


lO'-O" 


4 





2 


20'-0" 





7 


2 


10-3" 


3 


1 


2 


20'-3" 


6 


2 


2 


10'-6" 


3 


1 


2 


20'-6" 


5 


3 


2 


10'-9" 


2 


2 


2 


20'-9" 


4 


4 


2 


ll'-O" 


1 


3 


2 


21'-0" 


4 


4 


2 


ll'-3" 


1 


3 


2 


21'-3" 


3 


5 


2 


11 '-6" 





4 


2 


21'-6" 


3 


5 


2 


ll'-9" 





4 


2 


21'-9" 


2 


6 


2 


12'-0" 


5 





2 


22'-0" 


2 


6 


2 


12'-3" 


5 





2 


22'-3" 


1 


7 


2 


12'-6" 


4 


1 


2 


22'-6" 





8 


2 


12'-9" 


4 


1 


2 


22'-9" 





8 


2 


13-0" 


3 


2 


2 


23'-0" 


6 


3 


2 


13'-3" 


3 


2 


2 


23'-3" 


5 


4 


2 


13'-6" 


2 


3 


2 


23'-6" 


4 


5 


2 


13'-9" 


2 


3 


2 


23'-9" 


4 


5 


2 


14'-0" 


1 


4 


2 


24'-0" 


3 


6 


2 


14'-3" 





5 


2 


24'-3" 


3 


6 


2 


14'-6" 





5 


2 


24'-6" 


2 


7 


2 


14'-9" 


6 





2 


24'-9" 


1 


8 


2 


15'-0" 


5 


1 


2 


25'-0" 


1 


8 


2 


l5'-3" 


4 


2 


2 


25'-3" 





9 


2 


15'-6" 


4 


2 


2 


25'-6" 





9 


2 


15'-9" 


3 


3 


2 


25'-9" 


6 


4 


2 


16'-0" 


3 


3 


2 


26-0" 


5 


5 


2 


lG'-3" 


2 


4 


2 


26'-3" 


5 


5 


2 


16'-6" 


1 


5 


2 


26'-6" 


4 


6 


2 


16'-9" 


1 


5 


2 


26'-9" 


3 


7 


2 


17'-0" 





6 


2 


27'-0" 


3 


7 


2 


17'-3" 





6 


2 


27'-3" 


2 


8 


2 


17'-6" 


6 


1 


2 


27'-6" 


1 


9 


2 


17'-9" 


5 


2 


2 


27'-9" 


1 


9 


2 


18'-0" 


4 


3 


2 


28'-0" 





10 


2 


18'-3" 


4 


3 


2 


28'-3" 





10 


2 


18'-6" 


3 


4 


2 


28'-6" 


6 


5 


2 


18'-9" 


3 


4 


2 


28'-9" 


5 


6 


2 


19'-0" 


2 


5 


2 


29'-0" 


4 


7 


2 


19'-3" 


1 


6 


2 


29'-3" 


4 


7 


2 


19'-6" 


1 


6 


2 


29'-6" 


3 


8 


2 


19'-9" 





7 


2 


29'-9" 


3 


8 


2 










30'-0" 


2 


9 


2 



21 



GF ■Steel-Tile Floor Coixstrxiction 



Properties of Steel- 

OF CONCRETE ABOVE STEEL-TILE V 



Tile Floors 

Ol CONCRETE ABOVE STEEL-TILE 



X 

- i 


Si 


Size Steel-Tile 




8" 


10" 


'-' i 


i 

— . z, 
4 


I — 
■-_ 

- _ . 
""" .— ~ 


1 




s" 


10" 


12" 


i- 


Aver'ge weight, 
per square fool 


51,6 


58.5 




Aver'ge weight 
per square fo 


63.5 


70.5 


77.6 




Cu. ft. of Con- 
crete per sq. ft. 
of floor 


.310 




.398 


w: 


Cu. ft. Of f 'Ml 

Crete per -<\. ft. 
of floor 




.481 


.531 


4 




Core Area % 
of Section 


54.2 




un.s 


62.2 


M 


Core Area % 
of Section 




53.1 


56.0 58.0 






e weight 
per square foot 


47.9 


54.5 


62.0 




5 


25 


Aver'ge weight 
per square foot 59.9 




74.0 


81.9 


.3 


Cu. ft. of Con- 
crete per sq. ft. 
of floor 


.325 


.372 


.423 


.477 


Cu. ft. of Con 
crete per sq. ft. 
of floor .410 




.505 .559 




Core Area % 
of Sect 


52.0 


56.0 


58.3 


59.7 




Core Area % 1 
of Section 


50.9 


53.9 


55.7 



2W OF CONCRETE ABOVE STEEL-TILE 3 OF CONCRETE ABOVE STEEL-TILE 



- 
S'3 



Size Steel-Tile 6" 

i Aver'ge weight 
per square foot 51.8 



crete per sq. ft. 
of floor 









Core Area % 
i of Section 51.0 



Aver'ge weight 

per square foot 53.?* I 75.9 



Cu. ft. of Con- 
i crete p« 
of floor 



- 



.413 



/ 

—. - 


|| g 

z 
- 


1 ■ 




8" 


10" 


8S.6 


i-= 


per square foot 03.8 «9.6 76.5 


i 


( u. ft. ol 
crete per 
of floor 


1 


M 


Core Area % 
of Section 


45.8 51.0 


54.1 


56.3 






Aver'ge weight 
per square fo«>t 


80.0 


87.9 


5 


Cu. ft. of Con- 
crete per sq. ft. 
of floor 


.451 


.497 


.547 


.601 
54.0 




5 


14.0 




51.6 



Steel-Tile are Economically Shipped 



Tli«- tables of weight below sho* conclusively the 

as handling it on the job. 



in shipping Steel-Tile as well 



B >th the Steel-Tile and tin- End-Tile nest Bnugly, taking up the minimum space, and 
oi such shape that the crates are easily handled. 

■ the Steel-Tile wli.-n needed and it is good practice bo keen 

ked until ready to use. 

Width of Steel-Tile at bottom, exclusive of flange. 



- 






STEEL- I ILK 



I 












710 
770 



LOO L 



17] 

ISK 



END-TILE 






- 

10" 



\\ . gfa| 
IVr 100 
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The General Flrepixxafing Comply 



General Theory and Working Formulas for 
Reinforced Concrete 

This article is not intended as an elementary treatise on Reinforced 
Concrete, but rather to show the application of the general theory and 
formulas on which the foregoing tables are based. It is assumed that 
those who use this Handbook understand the general principles under- 
lying Reinforced Concrete design. 

The accompanying formulas and computations are based on the follow- 
ing assumptions: 

1. The adhesion between the concrete and steel is sufficient to make the two materials act 
together. 

2. The Stress Strain curve for concrete in compression is a straight line. 

3. The concrete carries no direct tension. 

4. The ratio of the Modulus of Elasticity of Steel to that of 1:2:4 Concrete is 15. 

The sketches illustrate graphically the principles embodied in the above assumptions. 
The following notations have been used throughout this Handbook. 



Beams and Slabs 

f 8 = the unit fiber stress of the steel. 
f c = the unit fiber stress of the concrete. 
E„ = the modulus of elasticity of the steel 

E c 



M<H 



n = 
T = 

C 

M 
M. 

M c 
b 

b' 




r ft M 

Stress in Rectangular Beam 



the modulus of elasticity of the 

concrete in compression, 
the ratio of E 9 -5- E c . 
the total tension in the steel at a 

section of the beam or slab. 
the total compression on the 

concrete at a section of the beam or slab. 
= the bending moment in inch-pounds. 
= the moment of resistance of the steel in inch-pounds. 
= the moment of resistance of concrete in inch-pounds. 
= in inches the breadth of a rectangular beam or slab under consideration, or the 

width of flange of a T beam. 
= the width of stem of a T beam in inches. 

d 



^ fc^| 




Stress in T Beam 



= the distance from the top of the 
compressive face of the concrete 
to the center of gravity of the 
steel, 
k = the ratio of depth of the neutral 
axis to the effective depth d. 
= the ratio of lever arm of resisting 
couple to depth d. 
A B = the cross-sectional area of steel. 
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p = the percentage of steel — equal to ^-. 8 

z = the distance from top of concrete to the centroid of compression area, 
jd = the arm of the resisting couple in inches; = d-z. 

Shear 

V = Total Vertical Shear at given section. 

V 

v = r~rj = unit Vertical Shear at given section in lbs. per sq. in. 

v' = v-60 = Shear in lbs. per sq. in. carried by Stirrups. 

A v = Sect. Area of one Stirrup Rod in sq. in. 

S = Horizontal Spacing in inches of Stirrups at given section. 

Bending Moments 

Slabs and girders continuous over supports act as continuous beams and must be provided 
with reinforcing at these points to take care of the negative bending moment. Provision for 
the negative bending moment over the supports materially reduces the positive bending 
moment at the center of span. It is considered good practice to use the following values: 

Freely supported at both ends M = 1/8 Wl 

Freely supported at one end, and continuous at the other M = 1/10 Wl 

Continuous over both supports M = 1/1£ Wl 

W = total load on the slab or beam under consideration. 
1 = span in feet if M is to be expressed in foot-pounds. 
1 = span in inches if M is to be expressed in inch-pounds. 

Shear 

Anything like a thorough analysis of shearing stresses would be far beyond the scope of this 
Handbook. Therefore, we will proceed on the assumption that the concrete is capable of 
resisting a unit shearing stress of 60 pounds per square inch, and that any shear in excess of 
this amount must be taken up by vertical stirrups. 

Allowing a unit shearing stress in the steel of 12000 pounds per square inch, we have for 
the required horizontal spacing of the stirrups at any given section: 

S = 2A y x 12000 

bv ^ ' 

For beams uniformly loaded, stirrups should in general be spaced at "S" inches on centers 
for a distance from the support equal to about one-sixth of the span. From this point the 
spacing should be gradually increased for another one-sixth span. Stirrups spaced farther 
apart than a distance equal to jd cannot be considered effective, but may be employed as an 
aid in holding the main beam reinforcement. 

Formulas 
Rectangular Beams and Slabs 

Location of neutral axis— kd = ( j/2pn + (pn) 2 — pn)d. ... (2) 
Arm of Resisting Couple— jd = (1 — J^k) d (3) 

Fiber Stresses— f = M M , , 

' A jd ~ pjbd 2 {V 



f = * M - £ ^ (5) 

,c jkbd*- k (5) 
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Percentage of Steel— P = 63 (6) 

For Balanced Reinforcement — p = f T~7~e \ " * ^ ' 

(By "Balanced Reinforcement" is meant the percentage of steel at which both steel and 
concrete are working at the allowable unit stresses.) 

Depth "d" d= \||]B in which R = f °Pi (8) 

For 12" width of slab or rectangular beam, assuming f a = 16000 and f c = 650, 

d = .028l/5T. • • W 

Steel required A B = jtf = pbd (1°) 

Formulas for T Beams 

If the Neutral Axis falls in the Flange, use the foregoing formulas for Rectangular Beams; 
if in the Stem, the following will apply: 

Location of Neutral Axis — kd = g^ *4- 2bt 

. ^ , • t(3kd— 2t) (12) 

Location of Resultant Compression — z = ^/^d t) 

Arm of Resisting Couple— jd = d — z (13) 

Mkd (14) 

Fiber Stresses— f e - bt (kd — lit) jd ' ' 

f _JL (15) 

8 "Ajd 

M (16) 

Approximate formula — T — ^ y^' ' 

Stayed Columns 
Notation 

P = safe load or total vertical load. 

f c = allowable unit stress for concrete in direct compression. 

A c = total cross sectional area of concrete in compression. 

n = E B /E C = 15. 

A B = total cross sectional area of vertical steel. 

P = f c [A c + nAJ < 17) 

Hooped Columns 

Notation 

P = safe load or total vertical load. 

f c = allowable unit stress in the concrete within the hooping. 

A c = cross sectional area of the concrete within the hooping. 

n° = E B /E C = 15, 

A B = total cross sectional area of vertical steel. 

A'. = cross sectional area of one rod of hooping. 

h = inside diameter of hooping. 

f B = allowable unit tension for hooping steel. 

s = pitch or vertical spacing of spiral hooping. 

P= (A c + nA.) ( f . + 4.8 f -^0 (»> 
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Reinforced Concrete Footings 

With but slight variation the design of reinforced concrete footings follows the principles 
and formulas already laid down for rectangular beams and slabs. 

The design of the footing illustrated below is based on the following assumptions: 

1. The load is transmitted from the column to the footing along lines a, a, having a 
slope of 1:3 and extending from every point in the perimeter of the column to the base of 
the footing. 

2. The load is carried to the soil by two cross girders whose effective depth = d; length 
= B and width = b. 

3. The load causing the bending moment in each of these cantilever cross girders is equal 
to \i of the load obtained by deducting the load on the area bXb from the total columD 
load. 

4. This load acts with a lever arm L. 

The problem, therefore, is simply to proportion the cantilever cross girders to resist tbr 
bending moment set up by this load. 

Notation 

A = required area of footing in square feet. 
W = total column load in pounds. 
S = allowable soil pressure in pounds per square foot. 
P = M of load carried by footing outside the line of rupture. 

= load on area efe'f '. 
L = distance from side of column to center of gravity of area efe'f. 




A = 



M 



s " 
PL. 



(10) 



To find the required depth of footing 
and the amount of steel reinforcement, apply 
the formulas for rectangular beams. 

Footings should be so proportioned that 
the shear on any plane of rupture shall not 
exceed 30 pounds per square inch. 



Plan or Foot/kg- 
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Computation of GF Steel-Tile Slab 
Using Formulas 

Span 20'-0" L. L. 80 lbs. 1,= 16000 f L . = 050 n = 15. 

Assume 12" GF Steel-Tile and 2" Cone. Slab. Joists 25" on centers. (5* wide at bottom.) 

d = 12^". 

Load on 1 Joist; 

Live Load — 80 lbs. per Sq. Ft. 

Slab and Joist — 70 lbs. per Sq. Ft. 
Fir. Finish— 12 lbs. per Sq. Ft. 

Ceiling— 10 lbs. per Sq. Ft. 

172 lbs. per Sq. Ft. X 2.08 = 358 lbs. per Lin. Ft. of I 

Total Load on 1 Joist = 358 x 20 = 71G0 lbs. 

. - 7160 x 20 x 12 _ anAA . , T , 
M = jQ = 172000 inch Lbs. 

From Formula (10)A„ = 1L6xl60 oo = - 93 S( l- [nch< 

(In which 11 3^ " is Approx, Lever Arm = d — J^t) 

2 x 15x13 x .93 + 25 x 4, 
From Formula (11) We Have kd = ^ 15 z .93 + 2 x 25 i 2 " 3 °* ' 

As Kd is Greater Than 2", The Neutral Axis is in the Web, and T Beam Formula Applies 

2 (3 x 3.02 4) 

From Formula (12) z = 3 (g x 3 g2 -2) = ,87 

From Formula (13) jd = 12.50 — .87 - 11.63. 

Actual Steel Req'd— Formula (10)A. - u.es x 16000 = »«4 Sq. Inches. 

U se — 1— %" S q. Bar = .56 Sq. Inches. 

1— j|" sq. Bar = .39 Sq. Inches. 

Sq. Inches. 

172000x3.62 G - Which is Weil Below 

From Formula (U) f c = ^ x t ^ ^ x n^S =409lba l <' r ^M". the ,;.-,„ {[i< Allowed. 

Maximum End Shear - X A Total Load on Joist = 3580 Lbs. 

Unit Shear = \\$l\ t> = 51,S Lb3 * per Sq * ****" 
(6" = Average Thickness Of Joist) 
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Table of Weights of Materials and Loads 
in Storage Warehouses 



MATERIAL 



Weights 

per cu. ft. 

of space 

Pounds 



Weights 

per sq. ft. 

of floor 

Pounds 



Recommend- 
ed live loads 
in lbs. 
per sq. ft. 



GROCERIES, WINES, LIQUORS, 
ETC. 

Beans in bags 

Canned goods in cases 

Coffee in bags 

Flour 

Molasses 

Rice 

Salt in bags 

Sugar in barrels 

Tea in chests 

Wines and liquors in barrels 



40 
58 
39 
40 
48 
58 
70 
43 
25 
38 



320 
348 
312 
200 
240 
348 
350 
215 
200 
228 



250 to 300 

250 to 300 

250 to 300 

250 to 300 

250 to 300 

250 to 300 

250 to 300 

250 to 300 

250 to 300 

250 to 300 



DRY GOODS— COTTON, WOOL, ETC. 



Burlap in bales 

Cotton in bales, compressed . 

Cotton goods in cases . . 

Hemp, manila 

Jute 



Linen goods 

W T ool in bales, not compressed. 
Wool in bales, compressed. . . . 
Woolen goods in cases 




BUILDING MATER I ULS, 
HARDWARE, ET< 



258 


200 to 250 


144 


200 to 250 


224 


200 to 250 


240 


200 to 250 


328 


200 to 250 


240 


200 to 250 


104 


200 to 250 


104 


200 to 250 


216 


200 to 250 



Portland Cement . 



73 



Small Hardware 30 to 65 

Sheet Tin in boxes 278 

Wire coils 75 

"DRUGS, PAINTS, OILS, ETC. 



438 300 to 400 

300 to 400 300 to 400 

556 300 to 400 

450 300 to 400 



Alum in barrels 

ine in cases 

Linseed oil in drums 

Rosin in barrels 

Soda, caustic, in iron drums . 

Sulphuric acid 

White lead in cans 

White lead, dry 

Red lead and Litharge. . . . 



33 
52 
45 
48 
88 
60 

174 
86 

132 



198 
312 
180 
288 
294 
100 
610 
408 



200 to 300 
200 to 300 
200 to 300 
200 to 300 
200 to 300 
200 to 300 
200 to 300 
200 to 300 
200 to 300 



MM ELL.WEOl'S 



Glass and chinaware in crates .... 

Hides and leather 

Paper, newspaper and straw boar. J. 

Paper, writing 

Rope in coils 



40 
20 
35 
60 
32 



320 
160 
210 
360 
192 



300 
300 
300 
300 
300 



v, ■ w . T?!? e . fi F res ln the ^luran under weights per sq. ft. of floor are based on the 
neuzht to which it is convenient and practicable to pile the different kinds of material 
viz ; beans in bags can be piled to 8', salt to 5', cement to 6', etc 
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Rectangular Wooden Beams 

One Inch Thick 

Allowable Uniform Load in Pounds 

American Railway Engineering Assn. Formulas 



i?pan 

in 
Feet 



2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 



Depth of beam — inches 



267 

178 

133 

107 

89 

76 

67 



533 
427 
356 
305 
267 
237 
213 
194 
178 



800 
686 
600 
533 
480 
436 
400 
369 
343 
320 
300 



8 



1067 
948 
853 
776 
711 
656 
610 
569 
533 
502 
474 
449 
427 



10 



12 



1333 

1212 

1111 

1026 

952 

889 

833 

784 

741 

702 

667 

635 

606 

580 

556 



1745 

1600 

1477 

1371 

1280 

1200 

1129 

1067 

1011 

960 

914 

873 

835 

800 

768 



14 


16 


2010 




1867 




1742 


2276 


1633 


2133 


1537 


2008 


1452 


1896 


1375 


1796 


1307 


1707 


1244 


1625 


1188 


1552 


1136 


1484 


1089 


1422 


1045 


1365 



18 



2541 

2400 
2274 
2160 

2057 
1964 
1878 
1800 

1728 



The above table is for Douglas Fir. To obtain allowable uniform load for Longleaf 
Pine, add l/12th or 8% to above figures. For Shortleaf Pine, Hemlock or White Oak 
deduct l/12th or 8% from above figures. For White Pine deduct l/4th or 25%. 

Square Wooden Columns 

Safe Loads in Thousands of Pounds 





Length 


Side of Square — Inches 


Feet 


4 


6 


8 


10 


12 


14 


16 


18 


20 




6 


14.6 


















Longleaf 


8 


12.5 


34.3 
















Pine and 


10 


10.4 


31.2 


62.4 














White 


12 




28.1 


58.2 














Oak 


14 
16 
18 






54.1 

49.9 
45.8 


93.6 
88.4 
83.2 


137.3 

131.0 


189.3 










20 






41.6 


78.0 


124.8 


182.0 


250.0 


316.0 


390.0 




6 


13.4 


















Douglas 


8 


11.5 


31.7 
















Fir and 


10 


9.6 


28.8 


57.6 














Western 


12 




25.9 


53.8 














Hemlock 


14 
16 
18 




23.0 


49.9 
46.1 
42 2 


86.4 
81.6 
76.8 


126.7 
121. 


174.7 










20 






38.4 


72.0 


115.2 


168.0 


230.4 


291.6 


360 . 


To obtain Safe 


Load o 


n Short 


Leaf Pine or Spruce Columns deduct 7% from table 


for Douglas Fir. 


For Wt 


lite Pin< 


i or Tamarack deduct 15%. 
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Weight and Area of Square and Round Bars 





Weight 


in Lbs. 


Area in 




Weight 


in Lbs. 


Area in 


Size 


per 


foot 


square 


inches 


Size 


per 


foot 


square inches 


inches 










inches 








D 


O 


□ 


o 


□ 


O 


□ 


O 


: » 


.213 


.167 


.0625 


.0491 


1 1 

16 


1.607 


1.262 


.4727 


.3712 


16 


.332 


.261 


.0977 


0767 


%" 


1.913 


1.502 


.5625 


.4418 


N" 


.478 


.376 


.1406 


.1105 


1 3 " 
16 


2.245 


1.763 


.6602 


.5185 


7 " 
16 


.651 


.511 


.1914 


.1503 


/% 


2.603 


2.044 


.7656 


.6013 


Vz" 


.850 


.668 


.2500 


.1963 


Ai." 

16 


2.988 


2.347 


.8789 


.6903 


9 ft 
16 


1.076 


.845 


.3164 


.2485 


1" 


3.400 


2.670 


1.0000 7854 




1 328 


1.043 


3!HI6 


.3068 











Table No. 14 

Cubic Yards Concrete Required for Beams, Columns and Slabs 



(TBIC YARDS OF CONCRETE FOR BEAMS 
100 FT. LONG 



- 



Width 

> 
9' 

10' 

11" 

15' 
16' 

L8' 

20' 

21' 

25' 
26' 
27' 
28" 
29" 



35" 



5 

Inch 



4 

Inch 

412 

.515 643 

til 7 .772 

720 .900 

. 823 1 029 

9261.157 

I 

1 . 132 1 U 5 

1.2351.543 

i 1 672 

1 440 

1 543 1 . 929 
1.6462.058 
1.749)2 

1 8522 315 
1.9552 443 
2.0582.572 

2.701 

2 263 2 . 829 
2 366 2.958 
2 469 3.086 

2 674 

2.881 

2 ; 115 

■ I 3 72 
1 501 



6 
Inch 



7 
Inch 



926 
1 . 080 1 
1.2351 

1 389 1 

1 . 697 1 

1 852 2 

2 0062 

2.4682 

2 932 3 

3 549 4 

1 012 1 
1 1 07 1 

4 321 5 

i 7»4 5 

5 248)6 
5 401 6 



8 
Inch 



140 1 
.620 1 

801 2 
.9812 
.1612 

8402 

5212 

0613 
2418 

601 i 

781 l 
961 3 
1414 
321 4 

501 5 

041 5 
2215 
401 6 

581 6 

701 6 
941 6 

122 
301 7 



9 

Inch 



852 2.083 
0582.315 

675 3.009 
881 3 2il 

4983.935 

704 1 107 

909 l 898 

115 1 630 

821 l 861 

520 5 093 

732 5 32 4 

14 3 5 786 

319 01K 

550 24 9 

701 481 

907 718 

379 7 170 
584 7 4 07 

201 8 101 



L0 
Inch 



11 

Inch 



2.572 

2 829 
3.086 

3 343 3 
3 601 8 
3 858 4 
4.115 

1 630 
1 887 

5 113 
5 4 02 
5 059 

5 916 

6 173 
4 29 
686 

6 914 

7 202 

7 4 59 
7.716 
7.974 

8 230 

8 487 

9 002 



L2 

Inch 



112 

077 } 012 

961 3 321 

213 3 030 

520 .} 030 

810 5 247 

5 555 



093 

370 

941 

224 
507 

790 
072 
358 
638 
922 
205 



864 

173 
3h2 
790 
099 
408 
710 
023 
333 
012 
951 



9 259 10 



• 2 5 'j 
770 9 

053 9 876 

336 10 18 

619 10 49 

902 10 80 

19 11 11 





COLUMNS 


SLABS 






Square 


Round 




0) 




u 

& § 

- - 


u 


i 


— 
- 

1 I 


it 

00 


"= E 
- = 


T3 * j, 

„_ Q r. 


4 \ fl 

S.SH « 


1 
9 

S 




SI 

- 


z z - 

■f. - ■„ I 


■M 




3° 

Ss 


9 










7" 013 19 




2" 


0175 


24 








7715 


30 




021 81 




3" 


920 


30 


10" 


020 100 










11". 031 121 






1 080 


12 


12" 037 14 1 


020 113 1 








13" 


33 10!* 


03 1 132 7 


1" 


1 235 




14" 


050 L96 


040 153 9 












015 170 7 






51 


10" 


066 250 


52 201 . 1 








17" 074 289 


227 


5" 


1 513 


00 


183 321 


005 251 5 






►93 361 


073 _ 


5'-," 




20" 103 400 


314 2 






21" 


113 111 




0" 


1 852 72 


22" 


124 4 84 


380 1 






23" 


136 529 


107 415 5 


■1 006 78 


24" 


148 570 


.116 452 4 




25" 


160 625 


.126 490 9 


7" 


2.161 84 


26" 


174 676 


136 530.9 






27" 


.187 729 


147 572 6 




2 315 90 


28" 


201 784 


158 615 8 


8" 


2 469 90 


29" 


216 841 


170 6< 


sju 


2 624 102 


30" 


231 900 


182 706 9 


9" 


2 778 


10* 


31" 




194 754 8 


9'/; 


2 932 


114 


32" 


263 1024 


207 804 2 


10" 


3 086 


120 


33" 


2801089 


220 855 3 


io'/; 


i 241 




34" 


2921156 


907.9 


ii" 




132 


35" 


315 1225 


247 962.1 


n \i 


3 550 


138 




333 1290 202 1017 9 




3 704 


144 
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Table No. 16 

Quantities of Materials for One Cubic Yard of Rammed Concrete 
Based on a Barrel of 3.8 Cubic Feet 

(Reprinted by permission from Taylor & Thompson's "Concrete, Plain and Reinforced," page 231) 



c ■ — 

r tions 


Proportions 


lis 

s t = 


Percentages of Voids in Broken Stone or Gravel 


by Parts 


by Volumes 


50%* 


45%f 


40%} 


30%§ 


20%§ 








_ 






*j 






























"a 

1 

B 

o 


T3 

a 

a 
m 


S 
S 
m 




2 c 


= i 


o<_ B 

O O 3 


_ 


a 

03 


a) 
a 
o 

02 


a 
B 

« 


a 

02 


a 
S 

02 


B 
a 


T3 

a 
3 

03 


a 
o 

02 


a 
B 
O 


T3 

a 

02 




o 

02 


1 

o 


d 
a 
m 


a 
S 

02 







1 


bbl. 
1 


cu. 

ft. 


CU. 

ft. 




bbl. 


CU. 

yd. 


CU. 

0.72 


bbl. 
4.90 


CU. 

yd. 


CU. 

69 


bbl. 


CU. 

yd. 


CU. 

yd. 

0.67 


bbl. 
4.33 


CU. 

y£ 


CU. 

yd. 
0.61 


bbl 

4 02 


cu. 

yd. 


CU. 

yd. 






3.8 


94 




57 






2 


1 




7.6 


51 


3.67 




1.03 






0.98 


3.30 




0.93 


2.93 




0.82 


2.65 




0.75 






3 


1 




11.4 


36 








2.69 




1.14 


2.54 




1.07 


2 22 




0.94 


1.98 




0.84 






4 


1 




15.2 


29 




















1 78 




1.00 


1.58 




89 






5 


1 




19.0 


25 




















1.49 




1.05 


1.31 




0.92 






6 


l 




22.8 


22 




















1.28 




1.08 


1.12 




95 






7 


1 




26.6 


20 


























0.98 




ii "7 






8 


1 




30.4 


19 


























s7 




0.98 




.... 


9 
10 
11 
12 


1 
1 
1 
1 
1 


*3"8 


34.2 
38.0 
41.8 
45.5 
5.7 


Is 

17 
16 
15 
99 


























0.78 

0.71 
0.65 
60 
2.62 


0.37 


99 




























1 00 




























1 01 




























1 01 




3.19 




0.67 


3.08 




0.65 




12 


0.63 


2.78 


0.39 


0.59 


55 




1 


2 


1 


3.8 


7.6 


75 


2.85 


0.40 


0.80 


2.73 


0.38 


0.77 




0.37 


0.74 


2.43 


0.34 


0.68 


2.26 


0.32 


0.64 




1 




1 


3.8 




61 


2 57 


36 


0.90 


2 45 


i) 34 


n B6 


2.34 


0.33 


0.82 


2.15 


30 


u 76 


1 99 


0.28 


70 




1 
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Note — Variations in the fineness of the sand and the compacting of the concrete may affect the quantities 10 per cent in either 
directum. 

■ >lumns for broken stone screened to uniform size. |Use 45 per cent columns for average conditions and for 
broken stone with dust screened out. JUse 40 per cent columns for gravel or mixed stone and gravel. §Use these columns for scien* 
tihcally graded mixtures. 
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Building Materials 

The following materials particularly adapted to fireproof construction 
are manufactured by The General Fireproofing Company: 

Self-Sentering Key Expanded Metal Lath 

Herringbone Metal Lath Expanded Metal 

Trussit Cold Rolled Channels 

Steel-Tile for Floors Corner Bead 

Wall Ties 

The GF trade-mark is a guarantee of quality in the materials them- 
selves and of intelligent service on all building operations. 

Special literature covering each of the above materials will be sent to 
anyone interested. 



GF Waterproofing Materials 

In addition to the structural materials named The General Fireproof- 
ing Company produces a full line of Waterproofing Materials. 

Write our Waterproofing Service Department for information at any 
time— their advice will be complete and dependable and, if you wish, in 
the form of specifications for the work. 

The Waterproofing Handbook mailed on request. 
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